Comparison of the apoptotic pathways induced by L-amino acid oxidase and hydrogen peroxide.
We have found that L-amino acid oxidase (LAO) induces apoptosis in several cultured cell lines by generating H2O2 [Suhr, S.M. and Kim, D.S. (1996) Biochem. Biophys. Res. Commun. 224, 134-139]. It is demonstrated in the present work that the LAO-induced apoptotic mechanism is clearly distinguished from the one stimulated directly by exogenous H2O2. MOLT-4 cells undergo somewhat different morphological changes depending on the apoptotic inducer, LAO or H2O2. LAO-induced apoptosis can be protected by the antioxidant N-acetylcysteine or the free radical scavenger melatonin, while H2O2-induced apoptotic cell death is not protected. A caspase inhibitor, acetyl-Tyr-Val-Ala-Asp-aldehyde (ac-YVAD-aldehyde), prevents cell death when the apoptosis is induced by exogenous H2O2. On the other hand, the ac-YVAD-aldehyde tetrapeptide inhibitor that is dominantly effective on interleukin-1beta converting enzyme failed to block the apoptotic event initiated by LAO. Several lines of experimental evidence suggest that apoptotic cell death induced by LAO is not due solely to the hydrogen peroxide produced by the enzymatic reaction.